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THIS REPORT PRESENTS INFORMATION on 1) the costsof harvesting snap beans by hand and machine for different
acreages and yields, 2) the labor productivity for hand and machine
harvesting, and ;~) the costs of alternative methods of loading on
trucks in the field.
Costs for Hand Harvesting. The only fixed cost is for con-
tainers in hand harvesting. The val'iable costs are mostly for
labor. For a 2-ton yield. the total costs per acre are as follows:
East Tennessee, $9~.10; Cumberland Plateau, $117.~2; and West
Tennessee. $90.44. Costs per acre are direetly proportional to
changes in yield.
Costs for Machine Harvesting. The annual fixed costs for the
mechanical harvester with an estimated life of 5 years for the
sacker (operated by 2 men), pallet box, and hydraulic dump
bucket-type trailers are $~,371.94, $~,391.98 and $3,675.02, respec-
tively. These annual fixed costs compare with $2,133.43, $2,153.47,
and $2,317.56 when the expected life for the harvester with the
three types of trailers is 10 yean;,
Variable costs per hour to operate the mechanical harvesters
with the sacker-type trailer with 2 and 3 men in the crew are
$4.55 and $5.30 per hour, respeetively. Variable cORts for a har-
vester operateo with pallet box or hydraulic dump bucket-type
trailer are $4.95 ann $4.20 per hour, respectively.
Total costs per acre are-assuming 200 acres harvested, an
expecteo machine life of 5 years and a yield of 2 tons per acre-
$23.91, $24.6~ or $24.89, respectively, for a harvester with the
sacker (operated by 2 men), pallet box, or hydraulic oump bucket-
type trailer. Costs of picking snap beans with a mechanical har-
vester decrease sharply when the acreage harvested is increased.
With a hyoraulic oump bud,et-type trailer, and a 2-ton yield per
acre, the total picking and loaoing cosh;, for example, are $153.51
and $24.89 when 25 and 200 acres, respeetivel,v, are harvested.
Costs of Hand and Machine Harvesting. To illustrate, in East
Tennessee, when picking and loading costs are $93.10 per acre,
costs are the same for both hand and machine harvesting with a
hydraulic dump bucket-type trailer with an expected life of 5
.vears. and a .vield of 2 tons per acre. when 45 alTes of snap beans
are harveRted. Purchase and lise of the harvester to pick more
than 45 acreR would be cheaper than harveRting by hand compared
with 35 acreR when t he harvester life is 10 ~'ears.
If the farmer can have his beans ('URtom hal'vested at ~42.00
per acre (2 tonR per acre, and a harve"ter life of 5 .vears). or use
his own harvester. the cost of harveRting wit h a h~rdraulic dump
bucket trailer would equal the CORtSof cust om harvest ing when
105 acreR are harvested VR. GR alTes when t he harvester life is
10 years.
Labor Productivity for Hand and Machine Harvesting. The
average labor productivity per man-hour was I.OG bushels for hand-
picked beans in Johnson and Cartel' counties during 19G4. For
machine-picked beans the average productivity per man-hour waS
95.8, 47.9. and 31.9 bURhels with crews of 1. 2. and :~ men, reRpec-
tiveb', for mechanical harvesterR with three types of trailers.
Net Income for Hand and Machine Harvesting. The net re-
turns per acre are based on a yield of 2 tons per acre for hand-
and machine-harvested beanR. growing costs of ~G7.00 each per
acre, and the selling price of beans for pro('essing at *Ril.OO.~100.00,
and $115.00 per ton. respectively. The net returns per alTe to the
operator for land. labor. and management for hand-harvested beans
would be $7.80, ~:~7.80. and *G7.80. reRpectively. at the specified
sale priceR compared with net retUl'llR pel' acre of $G1.50, $91.00,
and $121.00, respeetiveb'. when beans are custom-harvested me-
chanically at $42.00 pel' acre.
If the yields of hancl- and machine-harvested beans are :~and
2 tons, respectively, uncleI' the assumptiom\ given the net returns
per acre for hand-harvestecl beanR woulcl be $45.20. ~90.20, and
$135.20 VR. $61.50, $91.00. and $121.00 for machine-harvested
beans.
Costs of Alternative Methods of Loading on Trucks. The least-
cost methocl of loading in the field is the pallet box-forklift method




For Snap Beans I
by
William E. Goble and William C. Erwin2
INTRODUCTION
With the development of the mechanical picker, the farmernow has an alternative method of harvesting his snap
beans. Only 32 percent, or 4,200 acres of the state's 13,000 acres,
were hand harvested during 1964. Mechanical harvesting may
offer considerable dollar savings compared with hand picking, but
use of mechanical harvesters requires a large capital investment.
In deciding to invest in a snap bean harvester, a farmer must
consider the acreage harvested, yield per acre, wage rates, years
a machine can be used efficiently, type of trailers used, and the
comparative cost of hand harvesting.
Objectives
The objectives of this study were:
1. To determine the costs of harvesting snap beans by hand
and by machine as related to acreages and yields.
2. To determine the labor productivity for hand and me-
chanical harvesting.
3. To determine the costs of alternative methods of loading
snap beans in the field.
TA more defaileo report ,\-vas preparp(l by William Curti~ Erwin. Costs of Hand and Machine
Harvesting Snap Rean~ in Tenness{'(". unpl1hli~hpd M.S. Thesis, University of Tennessee,
Junf'. 1!l\)i).
2A:;sistant I'l'Or(';-;soI' and CnHluate Student. l'('spcctiv('!y. of the Department of Agricultural
Economics and Rural Sodo]ogy, Univcri->ity of Tenncgsec, Knoxville, Tennessee.
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Procedure
Input-output data were obtained from snap bean producers in
each of the major production areas of the state as follows: 1)
East Tennessee (Carter, Cocke, Johnson, Rhea, Meigs, and Monroe
counties), 2) Cumberland Plateau (Cumberland and Fentress coun-
ties), and :3) West Tennessee (Crockett, Gibson, Haywood, Lauder-
dale, and Madison counties).
The labor inputs for handpicking were obtained from 2~~ pro-
ducers in 13 Tennessee counties.
Mechanical harvesting information was obtained by time and
production studies while machines were in operation. A study of
17 machines divided among five owners provided basic data on
labor and equipment requirements. Additional information was
obtained from accounting records and interviews with owners or
field foremen concerning labor costs, upkeep, and average daily
operating expenses. Where several machines were operating at the
same time, the machines were numbered, and a table of random
numbers was used to make the selection.
The annual fixed costs of a Hi-Boy mechanical snap bean
harvester were based on the costs as follows: purchase of a Hi-
Boy mechanical harvester, and dump trailer, $14,769.50 plus
$415.15 freight charges from Niagara Falls, N.Y., to Knoxville,
Tennessee; depreciation was based on purchase price plus freight
minus salvage value -;- depreciation period; salvage for the har-
vesters with 5- and 10-year expected lives were $1,000 and $700,
respectively, and $50 for a hydraulic dump trailer with an expected
life of 5 years; interest, 4 percent of purchase price plus freight
minus salvage value; and taxes and insurance, each, 1 percent of
purchase price plus freight minus salvage value.
The cost of 20-bushel capacity pallet boxes was $14 each, in-
cluding $1.65 freight charge.
A straight-line depreciation method was used m computing
the average annual costs.
The per hour variable costs required to operate a mechanical
snap bean harvester were based on the following: wage rate of
$1.00 per hour for the driver, and 751- per hour for the other
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workers; gasoline, 3.8 gallons per hour, 17.6¢ per gallon; grease,
3 pounds per day, 3\1, per pound; oil, a quart per day, 401' per quart.
Repair costs were based on accounting records for 13 harvesters
that had harvested 2,050 acres with an average yield of 116.7
bushels per acre during the 1964 season. The average repair cost
for each machine was $327.89. The average per hour repair costs
were $2.28 for the harvester with a sacker-type trailer operated
by 2 and 3 men, and $2.48 per hour each for the harvester with the
pallet box-type and hydraulic dump bucket-type trailer.
Time and production studies were done on the alternative
methods of loading. The costs of harvesting by hand and loading
were compiled for each of the major production areas of the state.
Machine harvesting costs were compiled for each type of trailer.
Hand, maehine, and eustom-machine harvesting costs were
compared on a per-acre basis varying the acreages, and assuming
a yield of 2 tons per acre and 6 acres harvested during 9 hours of
work. The break-even point between mechanical harvesting, hand
harvesting and custom-machine harvesting was determined for the
three types of trailers.
Description of Mechanical Harvester
The only type of mechanical harvester used in Tennessee at
the time this study was conducted was that produced by Chisholm-
Ryder Company, Niagara Falls, New York. There were two models,
the regular and the Hi-Boy, both mounted on 3-plow tractors.
There were trailers to handle three types of containers-sacks,
pallet boxes, and a hydraulic dump bucket. Figure 1 shows the
regular and Hi-Boy harvesters with the sacker, pallet box, and
hydraulic dump bucket-type trailer.
The harvester pieks 2 rows at a time and has rotating reels
that have spring teeth similar to a hay rake. The snap beans are
caught on a belt which passes under a blower that removes trash





Figure 1. The three types of trailers used with the mechanical harvesteR
that were included in the study, Tennessee, 1964.
COSTS FOR HAND HARVESTING
Fixed Costs
In a handpicking operation, very few costs are considered
fixed. Picking container costs were the major fixed costs. De-
preciation, insurance, taxes, and interest on investment are also
included in fixed costs.
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The type of picking containers used for harvesting snap beans
varied considerably by size of operation, by acres, and by type of
market outlets in the state.
The average prices paid were 32 cents for new hampers and
20 cents for used hampers. The estimated life for new hampers
was 2 years. The average costs of new and used sacks were 25
cents and 15 cents, respectively. The estimated life for new sacks
was 2 years. Table 1 gives the 1963 average cost of containers per
Table 1. Snap Bean Container Costs Per Acre, by Areas, and by
























a. Small producers based on .5 to 4.U~ acres of snap bean::;; medlUITl producers based on 5.UU
to 19.9!J acres of .snap beans; large producer:::: based on 2U.UU and more acres 01 snap beans.
Source: W. E. Guble, Costs of Producing and l\Iarketing Snap Jicans by Areas in Tennessee,
University of Tennessee, unpuolIshcd manuscript, 196::L
acre by areas in Tennessee. The container cost per acre is inversely
related to the size of the acreage group. For example, the cost of
containers per acre was highest-$13.72-in the small acreage
group in East Tennessee where relatively more producers in the
small-acreage group sold beans on the fresh market. In this area
truck loads of beans sold on the processing market were usually
hauled loose in a truck bed. The average container costs per acre
in the same area for the medium- and large-acreage groups were
$7.31 and $3.80, respectively.
Table 2 indicates that the estimated annual fixed cost for
containers used in handpicking amounted to $4.98 per acre.
Table 2.
Estimated Annual Fixed Costs for Containers Used in















a. Rased on average cost of $9.05 for harvesting containers in the three areas of the state
and an expected life of 2 years for the containers. The multiple use of the containers is not
considered.
b. Based on &5 percent of average purchase price per acre.
c. Interest a percent of average purchasp price per acre.
d. Taxes 1 percent of average purcha~e pri(~e per acre.
e. Insurance 1 percent of average purchase price per acre.
Variable Costs
Variable costs vary directly with the volume of snap beans
harvested. Labor used in picking snap beans is the largest variable
cost per acre in hand harvesting. Additional variable costs include
hauling pickers to the fields where the snap beans are harvested,
employment of field foremen, luggers, and one or more persons to
weigh the beans and maintain records in the field or at the
assembly shed near the edge of the field.
The average variable costs by production areas ranged from
63.8 to 84.8 cents per bushel in the state and averaged 71.8 cents
for the three production areas (Table 3). The lowest cost was in
West Tennessee, and the highest harvesting cost was on the Cum-
berland Plateau.
Costs for transporting pickers varied from one area to an-
other. For example, East Tennessee producers paid 50 cents for
each picker hauled to the field. The Cumberland Plateau area
producers paid from 15 to 17 cents for each bushel harvested by
pickers who were transported by truck.
Picking costs ranged from 50 to 60 cents per 30-pound bushel
in the state. In East Tennessee, pickers were usually paid 50 cents
per bushel; in the West Tennessee area, pickers were paid 45 to
75 cents per bushel, the usual rate being 60 cents. In the Cumber-
land Plateau area, the pickers were paid 60 cents per bushel.
10
Table 3. Average Variable Casts of Handpicking Snap Beans by
Areas in Tennessee, 1963
Hauling Field Weigh
Areas pickers foremen Picking Lugging station Total
Cents per bushel
East Tennessee 7 50 5 38 66.8
Cumberland
Plateau 15 60 5 3.8 84.8
West Tennessee 60 3.8 63.8
Average for
areas 11.5 56.5 5 3.8 71.8
SOUl'ce: W. J;:. Cohle, ('osts of Producing and Markl·tinK Snap Bt'ans by Art'as in 1't>nnesst't',
University of 'l'enrwssee, lIupublhihed manUHl'rivt, JUGa.
Luggers were used for moving the beans after they were
harvested so that older men, women, and children, who had :lOme
difficulty moving the containers filled with beans, could have
more time for harvesting. Some luggers were paid on an hourly
basis for carrying beam; in the field. The hourly rates for luggers
ranged from 50 cents to $1, while the rate pel' bushel was 5 cents.
For a lugger to earn 50 cents or $1 an hour on a piece-rate basis,
he would be required to move 10 or 20 bushels, respectively, of
beans per hour. The number of bushels he carried pel' hour would
depend on the number of pickers in the field, their picking rate,
distance to scales, the number of luggers working, and his industry.
In most cases, the owner performed the duties of field man-
ager, assigned picking areas, and moved and set up scales. Snap
bean producers who hired a field manager paid him 50 cents per
hour.
In addition to pickers, other personnel required to handle the
beans in the field-if the acreage justified it-included a cashier
and two men to load the beans on the truck and empty the sacks.
These persons were paid on an hourly or daily basis comparable to
wages for everyday farm jobs in that area. These wage rates
ranged from 50 cents to $1 per hour. In large fields, where the
trucks were available, two stations were operated. Weighing sta-
tions were unnecessary when beans were picked by family labor
or in cases where wages were paid on an hourly or daily basis.
11
Total Costs
Total costs for handpicking snap beans varied from area to
area and between each of the assumed yields (Table 4). The
variation in costs from area to area was a result of differences in
labor costs and the use of additional labor for jobs other than
picking. The number of beans handled was the factor responsible
for per-acre cost differential between the assumed yields per acre.
The total costs of harvesting per bushel ranged from 66 cents
for a West Tennessee producer with a maximum assumed yield of
200 bushels per acre to 90 cents for a Cumberland Plateau pro-
ducer with the minimum yield of 100 bushels per acre. In par-
ticular cases, some of these costs were eliminated, i.e., weigh
station operators were not used where family labor was used ex-
clusively or wages were paid on an hourly basis; picker hauling
costs were not incurred when the farmer had pickers living on the
farm, and lugger fees were not incurred where pickers carried
their beans to the weigh station. There were, in some cases, ad-
ditional costs, especially with West Tennessee producers where fees
for transporting pickers have not been computed in the total costs.
Picking Rates Per Man-Hour
The relation of picking rate for hand harvesting to yield per
acre of snap beans was evaluated by regression analysis. Ac-
cording to the results in Table 5 at the 5 percent probability level,
a 10 percent increase in X (yield) was associated with an increase
of 1.33 percent in Y (amount harvested per man-hour) in the small
acreage group. The yield of snap beans was not significantly as-
sociated with the amount harvested per man-hour for the medium
and large acreage groups. Yields were, however, significantly as-
sociated at the 10 percent level with the amount harvested per
man-hour for the entire group of small, medium, and large pro-
ducers. The independent variable (yield per acre) explained only
34 percent of the variation in the dependent variable (amount har-
vested) for the small acreage group, 30 percent for the large
acreage group, and 17.5 percent for the three acreage groups. The
average picking rate for the entire study was 1.06 bushels per
hour for an average yield of 195 bushels per acre.
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Table 4. Total Cost Per Acre for Handpicking Snap Beans, by Yield and by Production Areas, Ten-
nessee, 1963a
- ----- ----~~~~- -- ---_._-------~_._._-_._._-----_ .._-_.-
East Tennessee Cumberland Plateau West Tennessee~~~-----_ ..-
Bushels per acre
Costs 100 150 200 100 150 200 100 150 200
----------------- -------------------- -- --------------- --- -- --------------
Dollars per acre
Fixed picking costs 4.98 4.98 4.98 4.98 4.98 498 4.98 4.98 4.98
Variable picking costs
Field foreman 1.00 1.50 2.00 1.00 1.50 2.00
Pickers 50.00 75.00 100.00 60.00 90.00 120.00 60.00 90.00 120.00
Houlers 6.00 9.00 12.00 15.00 22.50 30.00
~ Luggers 5.00 7.50 10.00 5.00 7.50 10.00~ Weigh stationb 1.25 1.87 2.50 1.25 1.87 2.50 1.25 1.87 2.50
Total picking costs 68.23 99.85 131.48 87.23 128.35 169.48 66.23 96.85 127.48
Variable loading costs 2.50 3.76 5.00 2.50 3.76 5.00 2.50 3.76 5.00
Total picking and
loading costs 70.73 103.61 136.48 89.73 132.11 174.48 68.73 100.61 132.48
Total picking costs
per bushel .68 .67 .66 .87 .86 .85 .66 .65 .64
Total picking and
loading costs per
bushel .71 .69 .68 .90 .88 .87 .69 .67 .66
a. Based on Tab les I, 2, and ;3-
b. Assumed weigh station with three men working a 10-hour day at a wag-e of $.75 per hour, handling 600 bushels per day.
Table 5. Summary of Regression of Bushels of Snap Beans Har-
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. J:l264 log X
+- .00056 log X
+ .1262R log X
t- .1047 log X
.Significantly different from zero at the 5-percent level.
•• Si~nifi("antly different from zero at the to-percent level.
COSTS FOR MACHINE HARVESTING
Fixed Costs With Three Types of Trailers
A summary of the various charges, based on an economic life
of 5 and 10 years for the mechanical snap bean harvester with
sacker and hydraulic dump bucket trailers, iR Rhown in Table 6.
There was some variation in the number of pallet boxes needed
for a harvester. If the beans were dumped from the pallet box
into a truck located in the field, there was a need for only three
boxes. If the beans were hauled from the field to the processing
plant, the number of boxes needed would depend on the capacity
of the truck that transported them, the time the truck wouldbe
away from the field, the number of mechanical harveRters being
used, and their picking rates.
Table 7 shows that the annual container costs for 24 pallet
boxes amounted to $20.04 more than for 200 sacks used on a
sacker-type trailer.
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Table 6. Estimated Fixed Costs for a Mechanical Snap Bean
Harvester with Sacker and Hydraulic Dump Bucket-Type







Arrual costs for life of machine
5 years 10 years S years 10 years
$2,573.03 $1,316.52 $2,826.93 $1,448.47
51461 525.61 565.39 579.39
128.65 13165 141.35 144.85
128.65 131.65 14135 144.85





Table 7. Annual Fixed Costs for Containers Used with Mechanical
Snap Bean Harvesters, Tennessee, 1965
Type of machine'l





a. Sackg and pallet boxes were not required for the dump traih'T.
b. Based on a 2-year expected life. 200 sackf'> ((I $.25 each.
c. Based on a 10-ypar expected life. 24 hoxps ((I $14.00 eaeh.
Table 8 indicates the total annual fixed costs-including ma-
chine costs and container costs-over a 5- and 10-year depreciation
period, Based on a 5-year depreciation period, total fixed costs
for a mechanical harvester with a hydraulic dump bucket was
$303.08 higher than for one with a sacker-type trailer and $283.04
higher than for one with a pallet box-type trailer. With a 10-year
depreciation period, the harvester with the hydraulic dump
bucket-type trailer had fixed costs only $184.13 and $165.09 higher,
respectively.
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Table 8. Total Annual Fixed Costs for Three Methods of Handling Machine-Picked Beans for 5- and
lO-Year Depreciation Periods, Tennessee, 1965




Item 5 years 10 years ---- --- -------------------- -----









$3,344.94 $2,10643 $3,675.02 $2,317.56
47.04 47.04




Variable Costs with Three Types of Trailers
Variable costs consist of labor, maintenance, fuel, and repair
costs. With the exception of labor costs, there was no observed
variation in operating costs between the different machines (Table
9).
Harvesters with sacker-type trailers require a driver plus
either one or two men, according to the rate the beans are being
picked. Harvesters with pallet boxes require a driver and one
person to level the beans as they come into the boxes. A harvester
with a hydraulic dump trailer requires only a driver who also
operates the hydraulic dump. Labor wage rates varied among the
different farms.
Table 9. Estimated Variable Costs Per Hour to Operate Mechani-
cal Snap Bean Harvesters with Three Types of Trailers,
Tennessee, 1965
Hydraulic
Sacker Pallet box trailer
-------------- ---_ ..._-- ---- ---
Item 2 men 3 men 2 men 1 man
Labor $1.75 $2.50 $1.75 $1.00
Gas .67 .67 .67 .67
Oil and Grease .05 .05 .05 .05
Repair 2.08 2.08 2.48 2.48
Total $4.55 $5.30 $4.95 $4.20
Fuel consumption was based on the Nebraska Test Report, and
the price used does not include taxes.a The oil and grease con-
sumption rates are average data received from 17 operators.
Total Costs with Three Types of Trailers
An estimate of the total cost of picking snap beans mechani-
cally, using three types of trailers, is obtained by adding variable
costs to fixed costs. Table 10 shows, for example, that the total
costs per acre, when 50 acres are harvested, ranged from $74.49
per acre for a 2-man crew on a sacker-type trailer to $80.01 for
a harvester with a hydraulic bucket-type trailer. If 300 acres of
snap beans are harvested with the use of a sacker-type trailer,
'Official Tractor and Farm Equipment Guid~ (81. Louis: NRFEA Publications, 1965). p. 13.
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Table 10. Total Costs Per Acre for Picking Snap Beans Mechanically by
Specified Type af Trailer and
Acres Harvested, and with a 5-Year Harvester Life, Tennessee,
1964
Annual acreage harvested




Fixed costs 22480 134.88 67.44 33,72 2248
16.86 13.49 11.24 9.63 8.43 6.74
Variable costs 705 7.05 705 7.05
7.05 705 7.05 705 7.05 705 7.05
Total costs 231.85 141.93 74.49 4077 2953
2391 2054 1829 16.68 1548 13.79
Sacker (3 men)
•....• Fixed costs 224.80 134.88 67.44 33.72 22.48
16.86 13.49 11.24 9.63 8.43 6.74
OC
822
Variable costs 8.22 822 8.22 8.22 8.22
8.22 8.22 8.22 822 8.22
Total costs 23302 14310 75.66 41.94
30.70 2508 21.71 19.46 1785 1665 14.96
Pallet box
Fixed costs 226,13 135.68 67,84 33.92 22.61
16.96 1357 11.31 9.69 8.48 678
Variable costs 7.67 7.67 7.67 7.67
7.67 7.67 7.67 7.67 7.67 7.67 7.67
Total costs 23380 14335 75.51
41.59 30.28 2463 21.24 1898 1736 16.15
14.45
Hydraulic bucket
Fixed costs 245.00 147.00 73.50 36.75 24.50
18.38 14.70 1225 10.50 9.19 7.35
Variable casts 6.51 6.51 6.51 6.51 6.51 6.51
6.51 6.51 6.51 6.51 6.51
Tatal casts 251.51 153.51 80.01 43.26 31.01 24.89
21.21 18.76 17.01 15.70 13.86
-------- ..._-- -------
--------------_ ..•----
the costs per aae would decline from $74.49 (for 50 acres) to
$18.29 per acre. When harvesting 50 to 300 acres with a machine
using a hydraulic dump bucket trailer, the costs decline from $80.01
to $18.76 per acre, respectively. The costs of harvesting 300 acres
with a harvester using hydraulic dump-type trailer is 47 cents more
per acre than with a harvester using a sacker-type trailer and a
crew of 2 men. Table II shows similar costs using a lO-year
depredation schedule.
Relationship of Acreage Harvested, Yield
and Per Ton Costs
Assuming an expected harvester life of 5 years, Table 12 shows
the cost of harvesting per ton, using a hydraulic dump bucket-type
trailer when acreage harvested ranges from 50 to 500 and when
yields range from 1.5 to 4.0 tons. For example, if the yield is 2
tons pel' acre, when 50, 100, and 300 acres are harvested, the costs
per ton are $40.01, $21.64, and $9.39, respectively. If 100 acres are
harvested, the costs per ton are $21.64, $14.42, and $10.82 when
the yields are 2, :3, and 4 tons, respectively.
Appendix Tables 2 and :3 show similar costs for harvesters
with sacker and pallet-box type trailers with expected machine
life of 5 years. Appendix Tables 4, 5, and 6 show similar costs
for the sacker, pallet-box, and hydraulic dump bucket-type trailers
when the expected machine life is 10 years.
COSTS OF HAND AND MACHINE HARVESTING
Sacker-Type Trailer
Total picking cost per acre is shown for different acreages in
Figures 2A and 2B, for hand and machine harvesting with the
sacker-type trailer with two men in the crew, based on 5- and 10-
year expected life periods for the machine. In Figure 2A, the
assumed yield is 2 tons per acre, while in Figure 2B, the assumed
yields for machine and hand-picked beans are 2 and 3 tons per
acre, respectively. The costs for hand harvesting and loading on
the truck were $93.10 and $139.65 per acre based on a yield of 2
and 3 tons per acre, respectively, in East Tennessee. If the ex-
pected life of the harvester is 5 years and yields of machine and
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Table ll. Total Costs Per Acre for Picking Snap Beans Mechanically by Specified Type of Trailer, Acres
Harvested, and with a lO·Year Harvester Life, Tennessee, 1964
Annual acreage' harvested
Method Used 15 25 50 100 150 200 250 300 350 400 500
Dollars per acre
Sacker (2 men)
Fixed costs 142.23 88.34 42.67 21.33 14.22 10.67 8.53 7.11 6.10 5.33 4.27
Variable costs 7.05 7.05 7.05 7.05 7.05 7.05 7.05 7.05 7.05 7.05 7.05
Total costs 149.28 95.39 49.72 28.38 21.27 17.72 15.58 14.16 13.15 12.38 11.32
Sacker (3 men)
t-:l Fixed costs 142.23 88.34 42.67 21.23 14.22 10.67 8.53 7.11 6.10 5.33 4.27
0
Variable costs 8.22 8.22 8.22 8.22 8.22 8.22 8.22 8.22 8.22 8.22 8.22
Total costs 150.45 96.56 50.89 29.55 22.44 18.89 16.75 15.33 14.32 13.55 12.49
Pallet box
Fixed costs 143.56 86.14 43.07 21.53 14.36 10.77 8.61 7.18 6.15 5.38 4.31
Variable costs 7.67 7.67 7.67 7.67 7.67 7.67 7.67 76.7 7.67 7.67 7.67
Total costs 151.23 93.81 50.74 29.20 22.03 18.44 16.28 14.85 13.82 13.05 11.98
Hydraulic bucket
Fixed costs 154.50 92.70 46.35 23.18 15.45 11.59 9.27 7.73 6.62 5.79 4.64
Variable costs 6.51 6.51 6.51 6.51 6.51 6.51 6.51 6.51 6.51 6.51 6.51
Total costs 161.01 99.21 52.86 29.69 21.96 18.10 15.78 14.24 13.13 12.30 11.15
~--~--------- ----~------------_ ..~----~---------~---- .--_ .._-----------------
Table 12. Costs per Ton of Harvesting Snap Beans Mechanically with Expected Machine Life of 5




50 Acres 100 Acres 150 Acres
-------------- --------_ .._--------
yield Fixed Variable Total Fixed Variable Total Fixed Variable Total
per acre costs costs costs costs costs costs costs costs costs
---._---- ----------------- ---- .--._ .. _------------- ._-~--
Tons
1.5 $49.00 $4.34 $53.34 $24.50 $4.34 $28.84 $16.33 $4.34 $20.67
2.0 36.75 3.26 40.01 18.38 3.26 21.64 12.25 3.26 15.51
2.5 29.40 2.60 32.00 14.70 2.60 17.30 9.80 2.60 12.40
3.0 24.50 2.17 26.67 12.25 2.17 14.42 8.17 2.17 10.34
3.5 21.00 1.86 22.86 10.50 1.86 12.36 7.00 1.86 8.86
4.0 1838 1.63 20.01 9.19 1.63 10.82 6.13 1.63 7.76
~ 200 Acres 250 Acres 300 Acres•....
----------------- ---------------------.--
-- ____ .-0 ___ .- ------_-_0- -------
12.25 4.34 16.59 9.80 4.34 14.14 8.17 4.34
9.19 3.26 12.45 7.35 3.26 10.61 6.13 3.26
7.35 2.60 9.95 5.88 2.60 8.48 4.90 2.60
6.13 2.17 8.30 4.90 2.17 7.07 4.08 2.17
5.25 1.86 7.11 4.20 1.86 6.06 3.50 1.86
4.59 1.63 6.22 3.68 1.63 5.31 3.06 1.63
350 Acres 400 Acres 500 Acres
--------- -------
7.00 4.34 11.34 6.13 4.34 10.47 4.90 4.34
5.25 3.26 8.51 4.59 3.26 7.85 3.68 3.26
4.20 2.60 6.80 3.68 2.60 6.28 2.94 2.60
3.50 2.17 5.67 3.06 2.17 5.23 2.45 2.17
3.00 1.86 4.86 2.63 1.86 4.49 2.10 1.86
2.63 1.63 4.26 2.30 1.63 3.93 1.84 1.63
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Figure 2B. Per-acre hand and machine harvesting
and loading (:osts for snap beans using a sacker-type
trailer operated by two men with expected lives of
5 and 10 years for the harvesters. with a yield ot
3 tons IJer acre for hand and 2 tons per acre for
machine harvesting.
23
hand harvested beans are 2 tons per acre each, picking costs per
acre are the same for both the hand and machine methods when
38 acres of snap beans are harvested. If the yields per acre for
machine- and hand-picked beans are 2 and 3 tons, respectively,
the costs per acre are the same for both the hand and machine
methods when 26 acres are harvested.
The acreage required for a savings of machine harvesting over
hand harvesting would be relatively close in both East and West
Tennessee inasmuch as the costs per acre for hand harvesting and
loading on the truck in East and West Tennessee were $93.10 and
$90.44, respectively.
On the Cumberland Plateau, however, the costs for hand har-
vesting and loading 2 tons on the truck were $117.32 per acre.
With an expected harvester machine life of 5 years, harvesting
costs per acre are the same for hand and machine harvesting when
30 acres are harvested.
When the yields for hand harvested beans are 3 tons, costs
are $175.90 per acre in the same area, and costs per acre are the
same for hand and machine harvesting when 23 acres are har-
vested.
If the life of the harvester is 10 years, and with a yield of
2 tons per acre, the machine and hand harvesting costs are the
same when 25 acres are harvested, with hand harvesting and load-
ing costs based on $93.10 per acre in East Tennessee. If the yield
is 3 tons per acre, with a cost of $139.65 when beans are hand
harvested-compared with 2 tons per acre when machine har-
vested-the machine and hand harvesting costs are the same when
17 acres are harvested.
Hydraulic Dump Bucket-Type Trailer
If the expected life of the hydraulic dump bucket-type trailer
is 5 years, and, for example, the picking and loading costs per
acre are $93.10 (costs in East Tennessee), costs per acre are the
same for both the hand and machine methods when 45 acres of
snap beans are harvested (Figures 3A and 3B). Purchase and use
of the harvester for an acreage greater than 45 acres would show
a saving over the hand harvesting method, but harvesting less
24
than 45 acres would be cheaper by the hand method. When yields
are assumed to be 2 tons and 3 tons, respectively, per acre for
machine harvested and hand harvested beans in East Tennessee
with costs for hand harvesting the 3 tons at $139.65, hand and
machine costs per acre are the same when 27 acres are harvested
(Figure 3B).
If the hand picking and loading costs are $117.32 per acre
on the Cumberland Plateau, hand and machine harvesting costs
per acre are the same when 36 acres are harvested. When the
yields for machine and hand harvesting are 2 and 3 tons per acre,
respectively, and hand harvesting costs are $175.98 for the 3 tons,
the machine and hand harvesting- costs per acre are the same when
23 acres are harvested.
If the expected life of the harvester is 10 years and when hand
picking costs are $93.10 for 2 tons in East Tennessee, the machine
and hand harvesting costs per acre are the same when 25 acres are
harvested. With a 3-ton yield, when beans are hand harvested at
a cost of $139.65, hand and machine costs per acre are the same
when 18 acres are harvested. When hand harvesting and loading
costs are $117.32 per acre on the Cumberland Plateau, costs are the
same for hand and machine harvesting when 19 acres are har-
vested.
The farmer may harvest snap beans with his harvester or hire
a custom harvester. If the expected life of the harvester is 5 years,
the costs of harvesting with his own machine with a hydraulic
dump bucket-type trailer would equal the cost of custom harvesting
at $42.00 per acre with a yield of 2 tons per acre when 105 acres
are harvested. If the expected machine life is 10 years, the costs
would be the same when 68 acres are harvested.
LABOR PRODUCTIVITY FOR HAND AND
MACHINE HARVESTING
As shown in Table 13 and Appendix Table 1, the average
labor productivity per man-hour was 1.06 bushels for hand-picked
beans in Johnson and Carter counties during 1964. For machine-
picked beans, average productivity per man-hour was 95.8, 47.9,
and 31.9 bushels with crews of I, 2, and 3 men for mechanical
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Figure 3A. Per-acre hand and machine harvesting
and loading costs for snap beans using a hydraulic
dump bucket-type trailer. with expected lives of 5
and 10 years for the harvesters. with a 2-ton yield
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Figure aR. Per-acre hand and machine harvesting
and loading costs for snap beans using a hydraulic
dump bU('ket-type trailer. with expected lives of ;}
and 10 years for the harvesters. with a yield of a
tons for hand and 2 tons for machin<- harvesting.
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Table 13. Labor Productivity in Harvesting Snap Beans by
















--_._ ... ~. __ .- ..__ .--_.--_."'-- --- - - - -- -- - - _._- '-'-'--~---" .__ ....__ ...._.,-- -
a. This would include both the 2-man sacker operation and thf" palld hox operation.
b. An average of data in Appendix Table 1.
NET INCOME FROM HAND AND
MACHINE HARVESTING
Table 14 shows an estimate on the costs and returns per acre
for snap beans harvested by hand and machine for processing, with
yields of 2 and 3 tons each. The net income per acre to the op-
erator for land, labor, and management would vary according to
growing costs, harvesting costs, and prices received per ton for the
snap beans. For example, assume a yield of 2 tons each per acre
for machine- and hand-harvested beans, growing costs of $67.00
each per acre, and the selling price of beans to the processor at
$85.00, $100.00, and $115.00 per ton, respectively. The net returns
per acre for hand-harvested beans would be $7.80, $37.80, and
$67.80, respectively. at the prices specified above compared with
net returns of $61.00. $91.00, and $191.00, respectively, when beans
are custom-harvested mechanically.
If the yield per acre is 2 tons, the net returns per acre for
contract machine-harvested beans at the three prices outlined
above would be $61.00, $91.00. and $191.00, respectively. This com-
pares with net returns of $45.20, $90.20, and $135.20 per acre for
hand-harvested beans with a yield of 3 tons per acre.
COSTS OF ALTERNATIVE METHODS OF
FIELD LOADING
Snap beans were loaded on trucks by four different methods
as shown in Figure 4.
28
Table 14. Estimate on Costs and Returns Per Acre of Snap Beans, with Yields of 2 or 3 Tons Per Acre,







Yield per acre 2 tons 3 tons
2 tons 3 tons 2 tons 3 tons
Variable and fixed growing costs




















Net per acre to operator, labor, land,























3. Costs are based on harvesting 100 acres.
Manually With an Elevator
With Forklift
Figure 4. Methods of loading snap beans on trucks in production areas
of Tennessee, 1964.
Total Costs
The least-cost method of loading in the field is the pallet
box-forklift method (Table 15). It was assumed that the forklift
would be operated for a 500-hour season. If the season were
shorter than this, the fixed cost would be spread over fewer hours
making the per hour fixed cost more than the $1.00 computed in
this study. Likewise, the fixed costs could be reduced with a longer
season of operation.
30
Table 15. Equipment Input-Output Requirements and Costs for
Loading Snap Beans, Tennessee, 1964
Bushels Bushels Cost hour
Equip- per per
per Cost
Crew ment man crew Fixed Variable Total per
Method requ!red required hour hour costs costs costs bushel
By hand
Dumped 5 27.6 1380 $- $3.75 $3.75 $.027
t' Sacks
5 39.9 199.5 3.75 3.75 .019
! Elevator
! Dumped 3 Elevator 51.8 155.4 .056 2.34
2.40 .015
Pallet







Appendix Table 1. Bushels of Snap Beans Harvested Per Man-
Hour, by Acreage Groups and by Yield Per
Acre, Johnson and Carter Counties, Tennes-
see, 1963
Acreage groups
.5 .- 4.99 5.00 - 19.99 20.00 and over
Yield Bushels per Yield Bushels per Yield Bushels per
per acre man-hour per acre man-hour per acre man-hour
170 .85 240 1.00 225 .77
200 .83 95 .79 150 .90
143 1.04 425 .76 250 .81
217 1.20 265 .83 225 1.30
275 1.43 100 1.25 222 1.25
254 .91 250 .98 169 .92
200 .97 400 133 150 1.02
230 1.84 150 .79 250 1.12
180 1.41 164 1.02 45 .90
167 1.39 140 1.17 200 .96
200 1.67 231 1.17 300 1.00
154 1.07 120 1.56 100 .72
90 .94 200 1.25 200 1.50
200 .93 227 .89 255 .94
120 .62 193 1.35
200 1.00 82 1.12 Average 1.01
160 1.07 200 1.06
140 1.40 200 1.11
200 1.25 200 1.11
200 .69 314 .98
100 1.04 175 .91
267 .83 200 1.00
250 .94 150 1.12
250 1.25 350 1.22
138 138 200 1.1 1
133 .95 100 .73
200 1.61 200 1.27
185 .92
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Appendix Table 2. Costs Per Ton of Harvesting Snap Beans Mechanically with Expected Machine Life
of 5 Years, on 50 to SOO Acres, with Sacker-Type Trailer, Operated with a Crew of


















































































































































































































Appendix Table 3. Costs Per Ton of
Harvesting Snap Beans
Mechanically with Expected Machine
Life
of 5 Years, on 50 to 500 Acres,
with Pallet Box-Type
Trailer, Operated with a
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Appendix Table 4. Costs Per Ton of Harvesting Snap Beans Mechanically with Expected Machine Life
of 10 Years, on 50 to 500 Acres, with Sacker-Type Trailer, Operated with a Crew ofTwo Men, Tennessee, 1964
50 Acres 100 Acres 150 AcresTotal
yield Fixed Variable Total Fixed Variable Total Fixed Variable Totalper acre costs costs costs costs costs costs costs costs costs
Tons
1.5 $2845 $470 53315 51422 54.70 518.92 5948 54.70 514.182.0 21.33 3.53 24.86 1067 353 14.20 7.11 3.53 10.642.5 17.07 282 19.89 853 2.82 1135 5.69 2.82 8.513.0 14.22 2.35 16.57 7.11 235 946 4.74 235 70935 12.19 202 14.21 6 10 2.02 812 4.06 202 60840 10.67 1.76 1243 533 1.76 709 356 176 5.32
~-:] 200 Acres 250 Acres 300 Acres
1.5 7.11 4.70 11.81 569 4.70 10.39 4.74 4.70 9.44
2.0 5.33 3.53 886 4.27 353 780 3.56 3.53 7.09
2.5 4.27 2.82 709 341 282 6.23 2.84 2.82 5.663.0 356 235 5.91 284 235 519 237 2.35 4.72
35 305 202 5.07 244 202 446 203 202 4.054.0 267 1.76 443 213 1.76 3.89 178 1.76 3.54
350 Acres 400 Acres 500 Acres
1.5 406 4.70 8.76 356 4.70 8.26 284 4.70 7.5420 305 353 6.58 2.67 353 620 2.13 3.53 5.662.5 2.44 2.82 526 2 13 282 4.95 1.71 2.82 4.5330 2.03 2.35 4.38 178 235 4.13 1.42 235 3.7735 1.74 202 3.76 1.52 202 3.54 1.22 2.02 3.244.0 1.52 176 328 133 176 3.09 1.07 1.76 283- ---------_._~---- -_ ..~._---.-.. ~-_. ~-----------
______ •• r _
Appendix Table 5.
Costs Per Ton of Harvesting Snap Beans Mechanically with Expected Machine Life
of 10 Years, on 50 to 500 Acres, with Pallet Box-Type Trailer, Operated with a Crew




















































































































































































































Appendix Table 6. Costs Per Ton of Harvesting Snap Beans Mechanically with Expected Machine Life
of 10 Years, on 50 to 500 Acres, with Hydraulic Bucket-Type Trailer, Operated with
a Crew of One Man, Tennessee, 1964
Total
50 Acres 100 Acres 150 Acres
yield Fixed Variable Total Fixed Variable
Total Fixed Variable Total
per acre cOlts costs costs costs costs
costs tosts costs costs
Tons
15 $30.90 $434 $35.24 $ 15.45 $4.34 $1979 $1030
$434 $14.64
2.0 23.18 3.26 26.44 11.59 326 14.85
773 326 10.99
2.5 18.54 2.60 21.14 9.27 2.60 11.87
618 2.60 878
3.0 15.45 2.17 17.62 7.73 2.17 9.90
5.15 2.17 732
35 1324 1.86 15.10 6.62 1.86
8.48 4.41 1.86 6.27
4.0 11.59 1.63 13.22 579 163
7.42 386 1.63 549
~ 250 Acres~ 200 Acres
300 Acres
1.5 7.73 4.34 12.07 6.18 4.34 1052
5.15 4.34 949
2.0 5.79 3.26 9.05 4.64 326 7.90
386 326 7.12
2.5 4.64 2.60 7.24 371 260 6.31
309 2.60 5.69
3.0 386 2.17 603 309 2.17 526
258 217 4.75
3.5 3.31 1.86 5.17 2.65 186 4.51
221 1.86 4.07
4.0 290 1.63 4.53 232 163 3.95
1.93 1.63 356
350 Acres 400 Acres
500 Acres
15 441 4.34 8.75 386 4.34 820
309 434 743
2.0 3.31 3.26 6.57 2.90 326 6.16
2.32 326 5.58
2.5 2.65 2.60 5.25 232 260 4.92
1.85 2.60 445
3.0 2.21 2.17 4.38 1.93 2.17 4.10
1.55 2.17 372
3.5 1.89 1.86 3.75 1.66
1.86 3.52 1.32 186 318
4.0 1.66 1.63 3.29 145 1.63 3.08
1.16 1.63 2.79
---_._-
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